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CHAPTER 3 
 
 
MATERIALS AND METHODS 
 
 
3.1 Materials 
 
Ethylene vinyl alcohol (EVAL) polymer with base polymer content of 44 mole 
% of ethylene was purchased from Sigma Aldrich (St. Louis, USA) and was used as a 
base membrane polymer. 1-octanol (Merck, Darmstadt, Germany) and 
dimethylsulfoxide, DMSO (Merck) were used as a solvent for EVAL polymer. 
Adsorptive cation resins which are Amberlyst 15 wet (Acros Organics, Geel, Belgium), 
Amberlyst 15 dry (Acros Organics), Amberlite IR120 (Fluka), Dowex M-31(Fluka), 
Dowex Marathon (Fluka) and Lewatit CNP105 (Fluka) were purchased from Sigma 
Aldrich.  
 
Fresh phosphate buffer (pH 6 & 7) was prepared by dissolving di-sodium 
hydrogen phosphate heptahydrate (Merck) and sodium dihydrogen phosphate 
monohydrate (Merck) in ultrapure water. Acetic acid and sodium acetate trihydrate 
(Merck) was used to prepare acetate buffer for pH 5. Buffer pH range 8 to 11 was made 
using Tris-HCl buffer by dissolving appropriated amount of hydrochloric acid (Fischer 
Scientific, Loughborough, UK) and Tris (hydroxyl-methyl) aminomethane (Merck) in 
ultrapure water. Sodium chloride (Merck) was added to binding buffer to be used in 
elution buffer. 
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Table 3.1: Properties of cation exchanger resin 
 
 
Source: Supplier, Sigma Aldrich  
 
For ultra performance liquid chromatography (UPLC) analysis, HPLC grade acetonitrile 
was purchased from Fischer Scientific (Massachusetts, United States) and 
trifluoroacetic acid was purchased from Sigma Aldrich. 
 
3.2 Methods 
 
 Briefly in figure 3.1 shows the overall flow chart of the methodology that used 
in this work. Details of the each process will be described in next sub-sections.  
 
Resins Matrix  Functional 
group 
Particle 
size 
*Price 
per gram 
(RM) 
Amberlyst 15 
wet 
Styrene-
divinylbenzene(macroreticular) 
Sulfonic acid 
16-50 
mesh 
4.66 
Amberlyst 15 
dry 
Styrene-
divinylbenzene(macroreticular) 
Sulfonic acid 
16-50 
mesh 
1.80 
Amberlite IR120 Styrene-divinylbenzene(gel) Sulfonic acid 
16-50 
mesh 
0.24 
Dowex M-31 
Styrene-
divinylbenzene(macroporous) 
Sulfonic acid 
16-40 
mesh 
0.20 
Dowex 
Marathon 
Styrene-
divinylbenzene(macroporous) 
Sulfonic acid 
30-40 
mesh 
1.02 
Lewatit CNP105 
Methacrylate polymer 
(macroporous) 
Carboxylics 
100-400 
µm 
0.15 
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Figure 3.1: Overall work flow 
 
 
